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^ Abstract (Basic): EP 459398 A 

Forming a p-channel region of a MOS transistor on the element region of an n-type 
semiconductor substrate (12) by forming a silicon oxide layer (14) followed by a polysilicon 
layer (15). P-type impurities are implanted in the polysilicon which then diffuse into the element 
region via the silicon oxide layer with the result that a p-channel region of the p-channel 
transistor is formed. 

The process comprises: 1) form first gate oxide layer (14) on an element region of a 
semiconductor substrate (12) on a first conductivity type. 2) Form polysilicon layer (15) on gate 
oxide layer. 3) Dope polysilicon with impurities opposite in conductivity type to substrate, e.g. 
B can be ion implanted at 40 KeV or less. 4) Diffuse dopant from the polysilicon layer into the 
element region of the substrate, by diffusion involving a heat treatment in hydrogen or steam. 
USE/ADVANTAGE - It is possible to control the threshold of the MOS transistor without ion 
implantation through the gate oxide layer. Since it is not subjected to ion implantation it is not 
required to be reformed and it is easy to position the peak of impurity distribution at the 
interface with the gate oxide film giving superior MOS transistor characteristics, 
(llpp Dwg.No.3B/5) 
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ABSTRACT 

PURPOSE: To control the threshold value of a MOS transistor without 
executing an ion implantation operation, to easily arrange, at the 
interface of a gate oxide film the peak of an impurity distribution in the 
depth direction of a substrate in a channel part and to easily form a fine 
MOS transistor by a method wherein a p-type layer is formed by a diffusion 
operation through the gate oxide film. 

CONSTITUTION: A field insulating film 12 for element isolation use is 
formed on the surface of an n-type silicon substrate 11; a thin silicon 
oxide film 13 is formed on a region in which an element is to be formed. A 
polycrystalline silicon film 14 is deposited on the whole surface of the 
substrate; ions of a p-type impurity are implanted. A heat treatment is 
executed in a nitrogen atmosphere which contains hydrogen. Boron is 
diffused to the surface of the substrate from the polycrystalline silicon 
film 14, a p-type layer 15 is formed. In succession, n-type impurities are 
diffused thermally, the polycrystalline silicon film 14 is changed to an 
n-type and is used as a gate electrode material 14'. Then, the gate 
electrode material 14' is patterned, a gate electrode 14" for a MOS 
transistor is formed. After that, ions of a p-type impurity are implanted; 
p-type source-drain diffusion layers 16 for the MOS transistor are formed 
on the surface of the substrate. 
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